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Protein not the final Principle of the Diges.
tion of Azotised Aliment.

MY last paper contained an account of the
effects of the various reagents present dur-
ing the digestive process on azotised princi-
ples. I am anxious that it should not be
conceived that I admit any one actual and
final principle of nutrition produced by
digestion. Neither protein, nor any other
substance, is an uniform product of the
digestion of the various azotised principles
of our food, although, like protein, the basis
of the albuminoid substances, there is one
character which they must necessarily pos-
sess, namely, solubility in acid. This is the
central point of a circle of changes, the ex-
treme segments of whose circumference
may exhibit different phases, displaying on
one side the properties of albumen, on

another those of casein. I have further
endeavoured to show that the result of the
digestion of azotised principles is the pro-
duction of a substance from albumen resem-
bling casein, and another from casein that
has acquired the properties of albumen ;
yet these principles are not identical.
When albumen performs the part of a base it
resembles casein,-when casein acts as an
acid its reactions are similar to those of
albumen. Albumen is subject to the same
law as casein, with regard to alkalies, but in
a modified degree, since a very small portion
of albumen is precipitated by a large pro-
portion of liquor potassse ; but, under ordi-
nary circumstances, albumen is soluble in
caustic alkali. Caseum is more readily in-
ffueuced in this mode by alkali, for when
thus treated precipitation takes place by the
influence of heat almost invariably, acqu&Icirc;1"
ing thus the peculiar character of albumen.

We can hence understand how the in-

coagulable product of digestion becomes

coagulable in the lymphatic fluid and the
blood, for these fluids betray alkaline pro-
perties, and must necessarily confer coagula-
bility on the nutritive substances which are
poured into them. The process of digestion
develops a series of changes, commencing in
the reduction, in the alimentary canal, of
some primitive organised substance, and
terminating in the reconversion of this sub-
stance to its original character, or to another
similar to it in composition, and also, like it,
final. There does not appear to be any dis-
tinct principle to which such substances are
reduced prior to their reconversion, but each
stage is one of transition. I conceive that
these remarks apply equally to the albumen
and fibrine of the lacteals, since they are
found to vary in properties under different
circumstances, and are essentially tran-

sitional.

Lactic Acid the Proximate Pl’inciple of the
Digestion of Faf&middot;ina 4-c.

I endeavoured to show, also, in my last
paper, that lactic acid was one stage of the
transitional progress of the reduction of fari-
naceous food ; that this acid was not merely
a product of the decomposition of indigestible
aliment, nor of morbid irritation of the ali-

mentary canal, but that it was an ordinary
product of the digestion of farinaceous sub-
stances in the small intestines. Dr. Prout
imagined that the collection of lactic acid in
the stomach and bowels caused vomiting
and diarrlaoea; but I apprehend that this
idea is hypothetical, for I cannot conceive
that an acid whose reaction is so weak can
be possessed of any qualities obnoxious to
the alimentary canal. The presence of any
acid in the stomach will not necessarily
cause vomiting. This symptom is attribut-
able,under the circumstances in which lactic
acid is found in the ejected fluid, simply to
an abnormal fermentation going on in the
indigestible substance; and to the production
of other substances foreign to the natural
conditions, such as carbonic acid, and other
gases which cause distention and irritation
of the organs of digestion. Moreover, the
mass itself, not being assimilated, overloads
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the bowels, excites nausea, and hence the
usual sequelae. The nutritive properties of
farinaceous food will next engage attention,
but, in the first place, it will be necessary to
decide which set of vessels, portal or lacteal,
are those employed in the absorption of
aliment.

Absorption of Aliment by the Veins.

Magendie, it is well known, established
the fact of the capability of absorption by
the veins, yet this fact has not been so pro-
ductive of results as might have been ex-
pected. It is not yet known to what extent
these vessels are engaged in the absorption
of matters from the surface of the alimentary
canal ; but we find Liebig, with his usual
acuteness, remarking, " it is possible that
the non-azotised constituents of food, after
undergoing some change, are carried from
the intestinal canal directly to the liver, and
that they are converted into bile in this

organ, where they meet with the products
of the metamorphosed tissues, and subse-
quently complete their course through the
circulation." I became convinced of the
truth this suggestion embodies, some time
since, after a careful examination of the ex-
periments on digestion performed by Pro-
fessors Tiedemann and Gmelin. These ex-
periments produced results in many and the
most essential points altogether contradic-
tory to expectation, and apparently inex-
plicable in the opinion even of so profound
a reasoner as Miiller; but this apparent
contradiction arises, I apprehend, rather
from an unwillingness to abandon received
doctrines than from any fault in the experi-
ments or anomaly in the operations of
nature.

Now, this calculation will be found to re-
present almost exactly the amounts of the
various ingredients of the chyle of digestion ;
for after the fatty matter is subtracted the
amounts stand thus :-

The only difference is in the amount of the
substances soluble in water, and this is too

trifling to disqualify the value of the calcu-
lation, and may be correctly attributed to a
defect in the analysis. We can, therefore,
prove, by strict calculation, based on unex-
ceptionable and unbiassed experiments, that
in the horse, at least, the lacteals absorb
only fatty matter. These are the relative
proportions of the component principles.

Analysis of the Experiments by Tiedemann
and Gmelin.

These admirable physiologists found that
the solid contents of the serum of the chyle
in a horse, while fastin" contained. of

Thus, after digestion, there is a less pro-
portional amount of albumen than while
fasting, which is quite inexplicable on the
supposition of the absorption of this prin-
ciple by the lacteals. Let us examine the
point more narrowly. There are in the
chyle of digestion 20 parts of fatty matter
which do not exist in the other; these 20
parts are just one-fifth of the whole amount.
Very well, then, if we add 20 parts of fatty
matter to the original hundred, each of the
ingredients, if no chemical change ensues,
must lose a proportional quantity ; in other
words, a 100 parts now must contain pro-
portionally less than a 100 parts at first.
Subtract, then, one-fifth from each ingre-
dient and it will stand thus :-

Further, the relative proportions of the
whole amount of solid matters in the serum
of the different portions of the lymphatic
system of a horse fed on oats are thus ex-
pressed :-
The serum of thoracic duct

contains ................ 3.04 per cent.
" pelvic lymphatics. 3.1
" chyle of lacteals.. 4.9

Now, this statement appears, at first sight,
as irreconcileable as the former, but if we
analyse it carefully it will appear consistent.
The serum of the thoracic duct contains
3 per cent. of solid matter, but we have
another table which shows that the propor-
tion of solid matters in the thoracic duct of a
fasting horse is 4.7 per cent., consequently
1.7 per cent. more than that of the fed
horse.

If we subtract one-fifth from the solid
contents of the serum of the fed horse (which
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is the amount, as we have shown, of fatty
matter) there will be only 2.4 percent. left ;
ergo, the contents of the thoracic duct, dur-
ing digestion, suffer a dilution of about one-
half.

If, therefore, the solid contents of the serum
are diluted to this extent, the coagulum, or
fibrine, it is probable, would be diluted in the I
same ratio. I apprehend, however, that there I
is more or less fibrine secreted and poured
into the lacteals according to varying cir-
cumstances; and even if these circumstances
were invariable, I have no data for deter.
mining, with exactness, the amount of co-
agulum in the chyle of a fasting and fed
horse respectively.
However, there are facts of the same kind

of great significance. The same authors
state that the amount of dry eo&laquo;g’M<&laquo;Ht&mdash;
In chyle, after passing the

Now, it is apparent that the amount of
fibrine in the thoracic duct is only one-half
of that in the lacteals, consequently that the
chyle has been diluted to this extent, agree-
ing in exact proportion with the dilution of
the serum. These data and calculations, of
course, indicate that the mesenteric glands
are the organs which pour the fibrine into the
chyle during digestion and this opinion is
almost universally esteemed correct.
The next link in our chain of calculation

yet remaining to be loosened, is this : grant-
ing that the chyle, during its progress through
the lacteals, is diluted, in what way is this
dilution effected ? This is an important
question, because it involves the functions of
the lacteals. This dilution may be produced
by four different means :-First, by absorp-
tion of water from intestinal surface; second,
by the formation of water in consequence of
chemical changes operating on the compo-
nents of the chyle itself ; third, by the secre-
tion of water by the walls of lacteals and
adjunct organs ; fourth, by the pouring into
the lacteals of a diluted fluid of a similar
nature.
First-This cannot be the cause, since we

find that the chyle of lacteals already con-
tains a higher ratio of solid matter than that
of the thoracic duct; ergo, less water, in-
stead of more.
Second-These changes are not yet proved

to take place ; and if they did, the produc-
tion of so large an amount of water must ne-
cessarily alter the proportional relation of
the component parts to a considerable de-
gree, which is not true.

Third-This is not probable, because this
secretion would take place only during di-
gestion ; because this secretion would consist
solely of aqueous particles ; and because we
know that the fluid added to the chyle by
some of these organs is actually more abun.
dant in solid matter.

Fourth&mdash;This is the only opinion, I think,
that can be maintained. Dilution by this
means certainly does take place, and the
question remains to be asked-does it take

place iu the degree we estimate? Let us
see.

We have read before that the amount of

dry coagulum in the thoracic duct was .19

per cent. ; in the lacteals .37 per cent. ; in
the pelvic lymph .13 per cent.; therefore
that the pelvic lymph is a considerably di-
luted fluid. If we add three parts of pelvic
lymph to one part of the chyle of the lac-
teals, then we shall have .76 in four hun-
dred parts, and the fourth of this amount
will be .19-that is .19 per cent, the amount
of dry coagulum in the serum of the thoracic
duct.
The proof of the correctness of this sup-

Dosed Quantitv most cousist in the exact-
ness of its application to similar cases. WeH,
then, we have before seen that the solid mat-
ters in the serum of the lacteals of a fed horse
amounted to 4.9 per cent, in that of thoracic
duct to 3.04, and in that of the pelvic
lymphatics to 3.1 per cent. Add three parts
of pelvic lymph to one part of the ch)le of
the lacteals, and we have 14.2 per 400 parts,
that is 3.5 per cent., which is one-sixth more
than is contained in thoracic duct. This,
however, is an approximation infinitely more
exact than the intricate nature of the subject
would have led us to expect.

The Lacteals absorb Fatty IJIatta, and not
Albumen,

I have now minutely analysed all the
exact data afforded on this subject by Pro-
fessors Tiedemann and Gmelin ; I have
stretched no fact, and have generally brought
even the decimals into calculation ; so that
my deductions are a necessity arising out of
these calculations. What, then, do we con-
clude from this train of reasoning ? First,
that the lacteals do not absorb albumen

simply as such; second, that no chemical
change takes place in the components of the
chyle ; third, that the lacteals absorb fatty
matter alone of the usual solid matters enter-
ing into the composition of chyle ; fourth,
that the radicles of the portal veins absorb
the products of vegetable aliment, together
with the reduced albumen that has not en-
tered into combination with oil.

Oily IPIattei- obtained from the Bile.
The effects produced by tying the biliary

duct prove the positions advanced. It is
needless to enumerate the various conflicting
testimonies of the effect produced by this
simple operation. Tiedemann and Gmelin
have satisfactorily shown that ligature of the
biliary duct prevents the appearance of oily
matter in the lacteals ; they further esta-
blished that bile is not a solvent of fatty mat-
ter. What remains, then, but to admit that
oily matter is either formed from choleic
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acid or from the action of this principle on
our aliment? In either case, I apprehend
that the oily matter is derived from the
choleic acid. The atomic constitution of
choleic acid recognises the facility of this
conversion, thus :-

Professor Muller has affirmed that the Ifatty matter does not give the opacity to
chyle ; and, if this be true, some doubt ’,
might be thrown on the correctness of the
observation of Tiedemann and Gmelin re-

specting the absence of fatty matter in the
chyle after tying the biliary duct. Mutter
attributes this opacity to the chyle-globules.
Granting that the opinion of Muller is cor-
rect, still we have no reason to conclude that
the chyle-globules are not chiefly composed
of oily matter. That they are not formed in
the chyle during its passage, nor are secreted
into this fluid, is apparent, because they are
found at the very commencement of the lac-
teals. I apprehend that these chyle-globules
are formed of a nucleus of oily matter and an
envelope of albumen, in the same manner as
we observe in the oily matter of milk. This
effect may be produced artificially, and there
is every reason to suppose that it takes place
during digestion. Their globular form is an
evidence of this kind of production. It is
not probable, however, that all the oil-glo-
bules enter into this combination in the lac-
teals, on the contrary, free oily matter is
found, as we know, in chyle ; but I conceive
that the gradual disappearance of oily mat-
ter from this fluid is attributable to this
cause.

The red particles of the blood may be
formed from these globules, as has been

already conceived by the most judicious
physiologists. The property of these parti- ’

cles of running together when broken seems
to indicate that they contain oleiform matter;
an idea that has been suggested by l3ostoclc.
In this way only can we understand how
the oxygen of the atmosphere, uniting with
the red particles, can act upon oily matter so
as to consume it for the production of heat.
Thus the quantity of heat evohed would be
]lropo7’tionate to the formation and destruc-
tion of the red particles. It is an established
fact that the power of producing heat in
animals is proportionate to the amount of red
particles contained in their blood.
The lacteals, then, absorb fatty matter de-

rived from the decomposition of biliary
matter; in fact, the aliment for the lacteals is

prepnred by the liver. This does not preclude
the absorption by these vessels of fatty
matters generally ; on the contrary, fatty
matter, taken as food, is largely received by
these vessels. Tiedemann and Gmelin
found that the whiteness and opacity in the

chyle of dogs were most marked in those
fed on butter. In a general sense the
lacteals are the absorbents of fatty matter.

Tormation of the Red Particles.
But let us advance a little further. In

what manner are the blood-globules formed
from the chyle-globules ? I conceive that
this result takes place in the thoracic duct,
by the union there of the snienic lymph with
the chyle. The red colour of the splenic
lymph in horses, and other animals, but
especially the graminivorous, has been long
known ; and, formerly, it was believed that
the spleen was the organ destined for the for-
mation of the red particles. This idea, an-
nounced by Hewson, was renounced, because
these particles could not be proved to exist in
the lymph ; and the redness was attributed
by MUller to mere filtration from the blood
through the fine permeable tissue of the
spleen ; therefore the inference obtained that
because it was a mere mechanical filtration
it could only be the effect of chance, and that
this redness did not indicate that the splenic
lymph took any part in the vital changes.
This is a prejudice striking at the very root
of philosophic investigation. There is no
such thing as chance in the animal economy ;
every effect is the product of the operation of
a law, and this effect is the cause of a suc-
cessive series of effects, terminating only in
death. It is of no consequence whether a

principle be a distinctly organised secretion
or a mere filtration; still less, whether every
secretion may not be a filtration ; the princi-
ple exists, it exists for an end, and that end
is sufiiciently important for us to discover.

If the redness in the splenic lymph be not
dependent upon the presence of the orga-
nised blood-globules, it must still depend
upon the presence of the colouring matter of
these globules ; this must be admitted. If
you allow the force of my reasoning, that the
development of heat is a consequence of the

destruction of the globules of the blood, then
; it is apparent that the colouring matter of
these globules must be either excreted from

the system, or enter into new combinations.
That it is not excreted from the system in any
degree proportionate to the destruction of the
globules, is certain from the analyses of the
various secretions; consequently, the colour-
- ing matter must recombine with fresh orga-
1 nised matter.
I The spleen, then, is the organ for the eli-
1 mination of the red colouring matter ; and

therefore in those animals whose respiratory
actions arethegreatest,we ought to expect to
find most colouring matter in the lymph of
s the spleen, and this is the fact. This colour.
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ing matter, entering into the thoracic duct,
there combines with the chyle-globule, form-
ing its external pellicle, the globule being,
as it were, rolled up in it; and during the
process of respiration the blood-globule is
perfectly organised, being fully.oxidised, and
rendered fit for its office of maintaining ani-
mal heat.
This argument, which is analogous to the

theory of Hewson, cannot be called hypothe-
tical ; it is deduced from facts, it is in ac-
cordance with them, and explains them. The
excision of the spleen produces a develop-
ment of fat because the chyle-globule has
not undergone the necessary organisation.
An enlarged spitten induces emaciation, from
a contrary cause. Much theory has been
expended on this subject; but no physiolo-
gist has yet given any satisfactory account
of the matter. Remember, that I now con-
fine attention simply to the lacteals.
Further, the nature of (he chemical reac-

tions on the nucleus of. the red parti-
cle indicate itsoleaginous character. Water
causes it to change its form from a flattened
elliptic to a spherical ; acetic acid dissolves
all the envelope, except a thin, delicate pelli-
cle surrounding the nucleus ; alkalies alune
dissolve the nucleus. The reaction of alco-
hol cannot be determined. I know of

nothing but oily matter that answers to these
tests. These experiments were performed
by M&uuml;ller.

Resp&Ugrave;’ation the 0 ce of the Chyle-Globules.
During the course of my publications on

typhus, I announced a new theory of the
functions of the absorbent system. It may
be in the memory of the readers of THE
LANCET that Dr. Carpenter then laid claim
to the priority of announcement of the same
theory. The theory, as given by me, was to
this effect, that the general lymphatic system
converted oily matter into a compound of
protein ; the theory, as advocated by Dr.
Carpenter included in this idea, not the oily
matter, but the whole supposed waste

reorganisable matter of the system, in which
we materially differed. The only corre-

spondence between us consisted in the ex-
pression of the general law. I have, how-
ever, since found that the palm of priority
does not rest between Dr. Carpenter and
myself; for, at the meeting of the British
Association at Bristol, in October, 1836,
Dr. Carson, of Liverpool, read a paper on
absorption, in which he maintained that the
lymphatics, as well as lacteals, absorbed
nutritious matter. I have no particulars of
the argument, but quote from a minute in
the British and Foreign Medical Review"
for that year.*
The point on which the arguments of Dr.

Carpenter turned was the existence of the

* No. 4, p. 599.

chyle-globules, and the probability of their
conversion into blood-globules. This proba-
bility I have endeavoured to establish on
substantial grounds, and have declared
what I conceive to be the mode of the forma-
tion and transformation. The end of this

metamorphosis, however,is not, I apprehend,
nutrition, but respiration ; a result different
to that advocated by Dr. Carpenter. So
much for the chyle-globules.
As to my original theory of the formation

of albumen from oily matter in the syste-
mic lymphatics, by the operation of chemico-
vital agencies, I shall not discuss it at pre-
sent, but defer it until I have concluded the
subject of digestion as carried on in the ab-
dominal organs.

ON THE

ERRORS AND MISCHIEFS

OF THE

SOUND AND CATHETER,
AND THE

NATURE AND TREATMENT
OF

URINARY STRICTURE.

By T. WILKINSON KING, Esq., Surgeon.

Strictures vary. The doctrine of variable
disease illustrated by the history of senile
prostatic difficulty. Opinions and cases.
The tendency of disorders to subside spon-
taneously a basis principle in thera-
peutics. *

THE happy revolutions of the bodily func-
tions which turn a fearfully disorganising
erysipelas into a healthy granulating sore ;
the sweat or change of posture which sub-
dues, as it were, by instant magic, an asth-
matic paroxysm ; the general glow of opium,
or wine, that relieves a local pain ; the
work of days, which converts fever to con-
valescence ; the products of digestion re-
pairing a wasted body; the excretory depu-
rations of the blood after the excesses of the
table; the due disposal of the nutritive fluid
to all parts, imposed by exercise, promoted
by the mere lapse of time, or disturbed by
partial efforts, cold, and indolence ;-all
these, I think, belong to the chief of the
secondary laws of medical science.
The application of this law to explain the

nature and treatment of stricture, without
any great pretence to originality, will serve a
double purpose.
That most diseases tend to spontaneous

restoration is the theoretical principle as-
sumed, and which I seek to illustrate by
showing that it affects the history of stric-
ture, and also the practical rules by which
common urinary obstructions may reason-

* See also a general analysis, LANCET,
Dec. 23, 1843, page 386.


